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(57)Abstract: 

PURPOSE: To produce a tungsten alloy for golf club head, suitable for use in production of small-size he 
and enabling a golfer to select a putter of most suitable weight according to physical strength, ability, taste 
etc., from putters of the same model.^ 

CONSTITUTION: This alloy is a tungsten alloy having a composition containing at least tungsten and one 
or >2 metals selected from the group consisting of ni ckel, m olybdenum, and cobalt, having specific gravity 
lower than that of tungsten. The content of the tungsten is 40-<100wt.%, and the content of the metal, sue 
as nickel, is between a figure exceeding the amount permissible to inevitable impurity and <60wt.%. By th 
method, a small and thin putter head of standard weight can be provided and also putters of dissimilar he 
weights of the same model can be provided. Further, by the regulation of specific gravity, the restrictions o 
head volume at the time of producing a head of standard weight can be relaxed and the design of heads 
various shapes is made possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a golf club, especially a tungsten alloy suitable as head material of a 

putter, concerning a tungsten alloy. 

[0002] 

[Description of the Prior Art] Conventionally, generally the head of the putter which is one of the golf clubs was 
manufactured by casting, forging, etc. using iron, stainless steel, etc. And it is about 350g and, as for the standard 
weight of a head, the thing of various configurations was marketed by the goodness of user-friendliness etc. 
[0003] 

[Problem(s) to be Solved by the Invention] since the specific gravity of the above-mentioned conventional head 
material is comparatively as small as about eight - the above - although the head of standard weight will become th 
thing of a comparatively big configuration, the golfers who desire a putter which has a small and thin head recently a 
increasing in number. However, when a head is miniaturized using the above-mentioned conventional construction 
material, since [ which is standard weight ] it becomes lighter than 350g, there is a possibility that user-friendliness 
may worsen. 

[0004] moreover - the case of the putter of the conventional cast - the above - the mold of content volume accordin 
to iron specific gravity was manufactured, and in order to slush the iron fused in it and to make it solidify, according 
the liking of a golfer to be used, the same model, i.e., a thing from which head weight differs in severalg unit with th 
putter of the same magnitude in the same configuration, was not marketed, so that the head of standard weight might 
cast. Therefore, conventionally, according to physical strength, skill, or liking, the golfer could choose the putter wit 
which weight differs out of the same model, and could not purchase it, but he was inconvenient. 
[0005] The place which it was made in order that this invention might solve the above-mentioned trouble, and is mad 
into the object is to apply to the fabrication of a small head and offer the tungsten alloy for heads of a suitable golf cl 
Moreover, it is in offering the tungsten alloy for heads of the golf club to which it closes that arrange that from which 
head weight differs with the same model, with a golfer chooses the putter of the optimal weight according to physica 
strength, skill, liking, etc. if . 
J0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention person thought it 
effective to use the tungsten with larger specific gravity as head material (W) than conventional iron, stainless steel, 
etc., in order to have miniaturized the head of a putter. However, in order that the specific gravity of a tungsten may 
exceed 19, there is not only a possibility that it may be too heavy as head material, but it is inferior to workability etc 
with a tungsten, and difficult to manufacture. Then, as head material, using the tungsten alloy which consists of a 
tungsten and metals, such as nickel (nickel) and molybdenum (Mo) with specific gravity smaller than it, and cobalt 
(Co), this invention person considered manufacturing a head with powder-metallurgy processing, and resulted in 
completion of this invention. 

[0007] That is, the tungsten alloy for heads of the golf club concerning this invention is a tungsten alloy which come 
to contain a tungsten and the element for specific gravity adjustment with specific gravity smaller than a tungsten at 
least, and the content of said tungsten is 40 % of the weight or more, and it is less than 100 % of the weight, and the 
content of said element for specific gravity^adjustment exceeds the amount which may be contained as an unescapab 
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impurity, and is characterized by being 60 or less % of the weight. 

[0008] Moreover, said element for specific gravity adjustment is characterized by being 1 or two or more metals whi 
were chosen from the group which consists of nickel, molybdenum, and cobalt. 

[0009] Furthermore, the tungsten alloy for heads of the golf club concerning this invention is characterized by 
including either [ at leasf ] 0. 1 % of the weight or more of 3 or less % of the weight of copper or, and 0. 1-% of the 
weight or more iron [ 3 or less % of the weight of ] **. 

[0010] In addition, sintering of the above-mentioned tungsten alloy is performed in solid phase. This is because the 
tolerance of the content of a tungsten has attained to even the comparatively small value as mentioned above, and is 
because the shaping configuration of a green compact cannot be held but it will deform at the time of sintering, if liq 
phase sintering is performed when there are few contents of a tungsten. 

[001 1] The range of the reason for having chosen each above-mentioned element as below and its content is explaine 
[0012] It is because that the content of a tungsten is 40 % of the weight or more cannot obtain specific gravity suitab 
as head material used for a small head at less than 40 % of the weight. It is because a degree of sintering gets very ba 
and it will not sinter if it is not an extraordinary elevated temperature so that the fact that the melting point of a tungs 
is 3380 degrees C as it is tungsten 100% may, on the other hand, show that the content of a tungsten is less than 1 00 
of the weight. 

[0013] It is because the effectiveness which makes specific gravity smaller than a tungsten 100% thing is not only 
acquired, but sintering temperature can be set as low temperature rather than 1510 degrees C which is the temperatur 
in which adoption on industry is possible, for example, the eutectic temperature of a tungsten and nickel, if the eleme 
for specific gravity adjustment is contained also in the minute amount that it is an amount exceeding the amount whi 
the minimum of the content of the element for specific gravity adjustment may contain as an unescapable impurity. O 
the other hand, it is because a tungsten occupies 40 % of the weight or more to a tungsten alloy as mentioned above 
that the content of the element for specific gravity adjustment is 60 or less % of the weight. 
[0014] In addition, each of those specific gravity of using nickel, molybdenum, cobalt, etc. is because it is one half 
extent of a tungsten and the large specific-gravity-adjustment range of a tungsten alloy can be taken by addition of 
optimum dose as an element for specific gravity adjustment. 

[0015] Moreover, copper (Cu) and iron (Fe) are added because lowering of the degree of hardness of a tungsten alloy 
brought about by the addition and workability, such as a cut and mechanical polishing, is improved. 
[0016] And it is because lowering of a degree of hardness is hardly seen and workability is not improved at less than 
0. 1 % of the weight that the content of these copper or iron is 0. 1 % of the weight or more. It is because the eburnatio 
at the time of sintering will be barred if it exceeds 3 % of the weight that a copper content is 3 or less % of the weigh 
Although it is because that an iron content is 3 or less % of the weight has a possibility that rust may arise with the 
passage of time in the head sintered and obtained when it exceeds 3 % of the weight, an iron content is preferably go 
in it being 1 or less % of the weight. 

[0017] In addition, since eburnation can be carried out by raising sintering temperature and lengthening sintering tim 
amount even if a copper content exceeds the above-mentioned upper limit, in the tungsten alloy concerning this 
invention, it cannot be overemphasized that the copper content may be over 3 % of the weight. However, since it is t 
there is a possibility that liquid phase generation temperature may become low, it may be easy to become liquid phas 
sintering, and it may become impossible to hold a configuration, and that decline in productive efficiency is brought 
about by extension of sintering time amount when a copper content increases, a copper content has 3 or less preferab 
good % of the weight. 

[0018] Moreover, when performing rustproofing, such as covering the head sintered and obtained by the protective f 
which has corrosion resistance, and raising the corrosion resistance of a head, it cannot be overemphasized that the ir 
content may be over 3 % of the weight. 
[0019] 

[Function] According to the above-mentioned means, since the tungsten alloy for heads of the golf club concerning t 
invention exceeds the amount which may contain the element for specific gravity adjustment with specific gravity 
smaller than a tungsten for the tungsten of high specific gravity as an unescapable impurity less than 100% of the 
weight 40% of the weight or more and contains it with the content of 60 or less % of the weight **, respectively, it c 
miniaturize a head with standard weight. Moreover, when for example, the element for specific gravity adjustment is 
nickel by adjusting the presentation ratio of the element for specific gravity adjustment, and a tungsten, the specific 
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gravity of a tungsten alloy can be adjusted to arbitration in the about 1 1.3 to 19.2 range. 

[0020] Furthermore, the eutectic temperature of a tungsten and nickeffSTs moreTemarkably than the melting point 
whose liquid phase generation temperature of a tungsten alloy is tungsten 100%, even if the addition is a minute 
amount by adding nickel to a tungsten, since it is about 1510 degrees C. Since the tungsten alloy concerning this 
invention is sintered by solid phase, sintering temperature can be set as temperature lower than 1510 degrees C, and 
degree of sintering is improved by addition of nickel. 

[0021] Since cobalt is the same specific gravity as nickel and molybdenum is extent with a little larger specific gravi 
than nickel, even if nickel is instead alike or it uses cobalt and molybdenum with nickel, the specific gravity of an all 
can be adjusted to arbitration by about 1 1.3 to 19.2 large area. 

[0022] Furthermore, by adding copper and iron, the hardness of the head sintered and obtained falls and workability, 
such as a cut and mechanical polishing, is improved. 

[0023] Therefore, while a small and thin putter head is offered by standard weight, the putter from which head weigh 
differs with the same model is offered, constraint of the head volume when manufacturing the head of standard weig 
by adjusting specific gravity further is eased, and the design of the head of various configurations is attained. 
[0024] 

[Example] The place by which gives an example and the example of a comparison to below, and it is characterized [ 
this invention ] is clarified. In each example and each example of a comparison, a suitable quantity of powder was 
chosen and it mixed by the mixer so that the sintered compact of the tungsten alloy which constitutes a desired 
presentation might be first obtained out of tungsten powder (purity: 99.99%), nickel (element for specific gravity 
adjustment) powder, copper powder, end of iron powder, and molybdenum (element for specific gravity adjustment) 
powder, and each mixed powder ~ isotropic pressure shaping between the colds (CIP shaping) - it pressed by the 
pressure of 2.0 ton/cm2 by law, solid phase sintering of each acquired Plastic solid was carried out in the hydrogen 
ambient atmosphere, and each sintered compact was obtained. About each obtained sintered compact, while measuri 
specific gravity (Archimedes law) and Vickers hardness number (JIS Z 2244), it was immersed in tap water for one 
week, and corrosion resistance was investigated. 

[0025] (Examples 1-6 and examples 1 and 2 of a comparison) In examples 1-6 and the examples 1 and 2 of a 
comparison, the sintered compact of the tungsten alloy (except for the example 1 of a comparison) of the presentatio 
which consists only of a tungsten and nickel was obtained. In the examples 1-6, the content of a tungsten was change 
from 99.9 % of the weight to 40.0 % of the weight. In the example 1 of a comparison, it considered as tungsten 100% 
of presentation which does not add nickel intentionally, and the tungsten alloy of the presentation which consists of 
30.0% of the weight of a tungsten and 70,0% of the weight of nickel was manufactured in the example 2 of a 
comparison. 

[0026] The presentation of each sintered compact obtained by a table 1 and the table 2, sintering temperature, sinteri 
time amount (time amount currently held to said sintering temperature), specific gravity, and Vickers hardness numb 
are shown. 
[A table 1] 
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[0027] In those front twists and the examples 1-6, it turns out that the content of a tungsten is in the inclination for th 
specific gravity of a tungsten alloy to fall to 1 1.3 from 19.2, with reduction of the content of a tungsten while sufficie 
hardness is obtained in less than 100 % of the weight 40% of the weight or more. Therefore, since the tungsten alloy 
the specific gravity of arbitration is obtained between 1 1.3-19.2, it is suitable as head material of a putter. 
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[0028] Although eburnation sufficient in the example 1 of a comparison does not happen but specific gravity is too 
small, compared with the melting point of a tungsten, sintering temperature is too low, and this is because sintering i 
difficult and is unsuitable as head material. In the example 2 of a comparison, there are too few tungstens, and 
sufficient specific gravity is not obtained, but it is unsuitable as head material. 

[0029] (Examples 7-10 and example 3 of a comparison) In examples 7-10 and the example 3 of a comparison, the 
sintered compact of the tungsten alloy of the presentation which consists of 63% of the weight of a tungsten, nickel, 
and copper was obtained. In the examples 7-10, the copper content was changed from 0.1 % of the weight to 3 .0 % o 
the weight. The copper content was made into 10.0 % of the weight in the example 3 of a comparison. 
[0030] The presentation of each sintered compact obtained by a table 1 and the table 2, sintering temperature, sinteri 
time amount, specific gravity, and Vickers hardness number are shown. In those front twists and the examples 7-10, 
turns out that it is in the inclination the specific gravity and hardness for which it was suitable as head material of a 
putter are not only to obtain, but for the hardness of a tungsten alloy to fall by making [ many ] a copper content (the 
hardness of an example 5, and comparison). Therefore, workability, such as a cut, mechanical polishing, etc. in a 
tungsten alloy, improves, and it is suitable as head material of a putter. 

[003 1] In the example 3 of a comparison, since there is too much copper and liquid phase generation temperature fal 
corresponding to it, sintering temperature will become low, sufficient eburnation will not happen, but as head materi 
of a putter, specific gravity will be too small. Moreover, sintering takes very long time amount (100 hours) fully 
carrying out eburnation, and productive efficiency is bad and unsuitable as head material also from a viewpoint of 
industrial production. 

[0032] (Examples 1 1 and 12 and example 4 of a comparison) In examples 1 1 and 12 and the example 4 of a 
comparison, the sintered compact of the tungsten alloy of the presentation which consists of 70.0% of the weight of a 
tungsten, nickel, and iron was obtained. It made in the example 1 1 and the iron content was made into 10.0 % of the 
weight by the example 4 of a comparison 1.0% of the weight in the example 12 0.1% of the weight. 
[0033] The presentation of each sintered compact obtained by a table 1 and the table 2, sintering temperature, sinteri 
time amount, specific gravity, and Vickers hardness number are shown. In those front twists and the examples 1 1 an 
12, it turns out that it is in the inclination the specific gravity and hardness for which it was suitable as head material 
a putter are not only to obtain, but for the hardness of a tungsten alloy to fall by making [ many ] an iron content (the 
hardness of an example 4, and comparison). Therefore, workability, such as a cut, mechanical polishing, etc. in a 
tungsten alloy, improves, and it is suitable as head material of a putter. 

[0034] When not performing rustproofing, such as covering a sintered compact by the protective film which there is 
much iron, and rust is generated and has corrosion resistance, in the example 4 of a comparison, it is unsuitable as he 
material of a putter. In addition, generating of rust was not accepted in other examples 1-17 and examples 1-3 of a 
comparison except this example 4 of a comparison. 

[0035] (Examples 13 and 14) In the examples 13 and 14, the sintered compact of the tungsten alloy of the presentatio 
which consists of 63% of the weight of a tungsten, nickel, copper, and iron was obtained. Each content of copper and 
iron was made into 0. 1 % of the weight in both the examples 13, and each content of copper and iron was made into 
% of the weight in both the examples 14. 

[0036] The presentation of each sintered compact obtained by the table 1, sintering temperature, sintering time amou 
specific gravity, and Vickers hardness number are shown. It turns out that it is in the inclination for the hardness of a 
tungsten alloy to fall by making [ many ] those contents like [ table / this ] the case (the above-mentioned examples 7 
12) for the specific gravity and hardness for which it was suitable as head material of a putter even if it added both 
copper and iron to not only be obtained, but where they are added according to an individual (the hardness of an 
example 5, and comparison). Therefore, the workability of a tungsten alloy improves and it is suitable as head mater 
of a putter. 

[0037] (Examples 15-17) In the examples 15-17, the sintered compact of the tungsten alloy of the presentation which 
consists of a tungsten, 1.0% of the weight of nickel, and molybdenum was obtained. In the examples 15-17, the cont 
of molybdenum was changed from 9.0 % of the weight to 49.0 % of the weight. 

[0038] The presentation of each sintered compact obtained by the table 1, sintering temperature, sintering time amou 
specific gravity, and Vickers hardness number are shown. This table shows that it is in the inclination for the specific 
gravity of a tungsten alloy to fall in connection with the content of molybdenum increasing, while sufficient hardnes 
obtained, even if the content of a tungsten makes both nickel and molybdenum intermingled as an element for specif 
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gravity adjustment in less than 100 % of the weight 40% of the weight or more. Therefore, specific gravity adjustme 
of a tungsten alloy can be performed and it is suitable as head material of a putter. 

[0039] by the way, in examples 1-6 and the examples 1 and 2 of a comparison, although sintering temperature was 
1500 degrees C, it mentioned above as ~ tungsten-nickel - duality - since the eutectic temperature of a system al 
is 1510 degrees C and the melting point of a tungsten is 3380 degrees C, solid phase sintering of each of each Plastic 
solids is carried out. moreover, the content of copper, iron, molybdenum, etc. increases in examples 7-17 and the 
examples 3 and 4 of a comparison - since this is because liquid phase generation temperature will fall if those conte 
increase, and sintering temperature is set up so that it may become low [ about about ten degrees C ] from several 
degrees C rather than liquid phase generation temperature although it is alike, and it follows, sintering temperature 
keeps away from 1500 degrees C and it is low Solid phase sintering of each Plastic solid is carried out also in these 
cases. 

[0040] In addition, this invention is not restricted at all by each above-mentioned example. For example, the content 
a tungsten is 40 % of the weight or more, and is less than 100 % of the weight, and the content of elements for specif 
gravity adjustment, such as nickel and molybdenum, exceeds the amount which may be contained as an unescapable 
impurity, and should just be 60 or less % of the weight. Moreover, it cannot be overemphasized that the content of 
copper, iron, or molybdenum is not limited to the amount of each above-mentioned example, either. 
[0041] Furthermore, as an element for specific gravity adjustment, specific gravity may be smaller than a tungsten, a 
if demerits, such as remarkable embrittlement or corrosion resistance remarkable degradation, and aggravation of a 
degree of sintering, are not brought about by addition, other elements are sufficient as nickel, not only molybdenum 
cobalt, etc. 

[0042] In the sintered compact which consists of a tungsten alloy concerning this invention further again, although 
specific gravity adjustment is performed by changing the content of nickel etc., specific gravity adjustment can also 
performed by adjusting the porosity of a sintered compact. Moreover, since the feel and hit ball sound when hitting a 
golf ball by changing porosity change, a comfortable feeling of a hit ball can be obtained by adjusting porosity suitab 

[0043] Furthermore, the tungsten alloy concerning this invention can be applied not only to a putter but to the head 
material of other golf clubs, such as an iron, and it is [ other sporting goods stationery or machine parts, a constructio 
material, etc. ] needless to say besides a golf club that it is useful also as an ingredient of general metal goods. 
[0044] 

[Effect of the Invention] According to the tungsten alloy for heads of the golf club concerning this invention, let the 
element for specific gravity adjustment with specific gravity smaller than a tungsten be an unescapable impurity for 
tungsten of high specific gravity less than 100% of the weight 40% of the weight or more. Since the amount which m 
be contained is exceeded and it contains with the content of 60 or less % of the weight **, respectively, while being 
able to miniaturize a head with standard weight (350g of abbreviation), the specific gravity of a tungsten alloy can be 
adjusted to arbitration by about 1 1.3 to 19.2 large area by adjusting the presentation ratio of the element for specific 
gravity adjustment, and a tungsten. 

[0045] Therefore, while a small and thin putter head is offered by standard weight, the putter from which head weigh 
differs with the same model is offered, constraint of the head volume when manufacturing the head of standard weig 
by specific gravity adjustment further is eased, and the design of the head of various configurations is attained. 

[Translation done.] 



g eg b eb eg e e 



(19)H*B«MW (J P) 02) & ^ jft & ^ (A) (ll)»HPttiBSaW#^ 

^¥7 -216490 

(43)&6BB 7 ^(1995) 8JI15B 



(51)IntG. e 






F I 




C2 2C 


27/04 


10 1 








1/04 


D 






// A 6 3 B 


S3/04 


K 














*af^ as*5©ft3 ol ($6i) 


(21) WH^ 




ft«¥6- 12838 


(ri)HiKA 


000232793 












<22)tMBB 




^6^(1994)2 ^4 0 




SCKfiWifeKMB 1 T@ 5 # 8 ^ 








(72)589» 












#5S5;n»iii*^Jn«ia:/hft«r4*2^ b 




























(72)5B9» 












#«/iim;ii*«rpiiiwiK/hs»r4#2# a 




























(74)ftSA 


#a± 5S« (*u«) 



(54) BMOftfN ^7ir5^©AyKffi^>^Xx>^ 



(57) iwm 

4 oMmtcao i o o«*K*arc* 



1 

[H$i|i] &%<bt>. ?>7AT>t. 9y9x 

fyyxT-vfrkX'h^x. mi9y7x*ry<r>tt& 
it. 4 omM%a±TKr> i o onm%*ffivt>*). tir 

bt&3»'7777<7y^v\ : f8?yyxTyfr£. 

[ff*JI2] fJIEJtSifflSfflTcmti. -«y7Vk =EU 
T'Ty&lXsA^b J: 9fr&f¥a^jgJfft7t-XJiZJM 
±0&«T-£>l>C: k £#®k-f 6ff#JS 1 IE«i^^7 

[ff^«3] 0. lS*%ijLh3*l%WT^i!l. X 
(iO . 1 SM%W±3fi*%lilT^. <0^&< k i>- 

t *imb -t &wm i xt± 2E«o^7 

[0001] 
[0002] 

oyvy fhu -~fstizm*?XTyi>Amtcb'zmi>\ £&Jt 

^6<J&SM<i. «HK*<0Jl3*fcJ: 0 3 5 0 gg]*? 
[0003] 

JtStt8g*fclfcttW/h$v*fc«>, JJEWMWrSMo 

^T^v Ffc/hSHW* k » WWWrMTC** 3 5 0 
[ 0 0 0 4 ] t fc. ^^JM^Vt*-*)*^!*. 

g&l>y^-£$iRLTRV^&::k#T-S-f\ 

[0005] *«»wi. ±aisiasi*«*-t4fc«)fc* 
ztit:i>(r)x\ *<?>mmb-?hbz?>\s.. >m^»/Y<7) 
mmzmm ixnm^^y ?y7<?y\ ? m?y7x 
7->&&£mmi-&zb£$>&. zk. i-tf^ 



2) ^^7-2 16490 

2 

>y FffltoS** felT ^7 7 -jWfefc* 

o^b^m^hLibl^y^yVco^y m?y? 
i fc left* . 

[0006] 

<y Yttb ix. m&>®*?xn-yvxmx 9 tJtm<o± 

%\\9y9x=ry (W) £fflv>&^*5*$-e£>6k:f 
10 fc. L*»U ^>^T^Jtaiil9S-@i.S/ctf>^ 
>y Fttk LTfcOTtf . 

*?|H#&Ji. vttbix. fyrxTybttiX*) 

tJta<0/h$V^y^/KNi > J ^EU7*r>' (Mo) 
Wi/h (Co) &kV)^k*^ : S:&:y-y:7*xf•>" 
£&£m\ «5feJ64ttfcJ:«3^7 FfcWFfSifcS: 

[ o o o 7 3 bp^, ^wnmi^y^yy^-/ F 

20 ^y^Xr>-J:9tJtM^h$v>JtMI@Sffl7C3gi:5r* 
4 0fia%JlLhT'fio l 0 0fiM%*}lf 

*9. mummmiTcmosGmi, ^ramtftt 

[00 08] MI£J:tffliSffl7C«{S, -«y^U. 

z&±n&mx'&hz b tmibth . 

[0009 3 §<?>K, #?&BJfc$S^7?57"?Kvy 
30 Hffl^y^fy^ll 0. lS*%K±3fiM%J3l 

r<m. xi±o. i*«%ja±3fi*sfleiTwft. <^ 

=5r< k t,-*S*tf i k SWatt*. 
[ 0 0 1 0 3 JJE^y^-rV^AOfiaSli. H 

ttm®m#mm>z^m££X'%A,x'^zif>t> 
x-h 9 . 9 y?XTy<Dtt%tf'j?%^t%&izmm 

[00113 wtc jjE#jai *a^«a6ftv-to 

40 *«fJI^KBIt=ov^KW1-*. 

[00 123 ^ y^f^Wi* < 4 ofiSXBLh-c 
*6<0H. 4 0fi4%*iST'{±'hM^-y FKffloi^-y 
Wk LT3SS^itS^#*Ck*«-e&^t^A»T'*> 

^y^xx^-t-«* { iooa«%*)#t- 
3>l>cofi. 9y7XT-y\ oo%T'S>&k. ?y^f 
><7)m,^* { 3 3 8 0'CT-S)I.C:k*>^t)^l. J:-5{C, ffi 
&tttf«i£>-ai<>5:9. ^JJWrBffl^th-ffWSL* 

[00 133 JtaifflSfflTcSW^S-acOTES^^Ji^ 
50 IHhfcLT*W$ft»*a*H;l4a"C&Stf>«, ifcS 



3 

y?ATyb-"sir)\sb<?>&&&gX'b& l 5 1 0-CJ: 

4 0 nM%&±* £«>6 S . 
[0 0 14] Srfc, Jt«iSffl7C^t LT, -y^/k 

mtii> 9 yyxTyvmmmx**) o , mmmmz 
ySATyi&v&mmmmz&K t&zttf 

[00 15] KCu)^(Pe) SrSslPt* 
oii. ZcomMz£><)?y7ZTy'&&cDW£v>1&Ttf 

hxt>h. 

[ooi6] tix. ttibmmmttMtfo. i 
aa%w±T-i)i>^(±. o. \mm%imx'\±w§.<m 

htmnmmum-fhixhti^xhh. mt^ 

4* J 3mft%OTT-$)l»<7){i. 3»ft%£jg;c&i«8£ 
MTX'h&bXW 

[ 0 0 1 7 ] «©*^T«*»±iLJtlRfi*«i'r 

mtmthzttfx-$h<7}X\ *w^y^f 
y^iza^xit. m(o^^m^3n&%^mix^x 

* tmmmB&m< tt-> xmm&x* <o%< „ » 

[00 18] ifc. *»L/C»6*lfc^-yK£»*tt* 
[00 19] 

[ffffl] JJEU:*«fcJ:*Ujr. *#Wcffi*rf*7? 
Ty£4 0fi*%kltl0 0Ml%5fo?f, ^y/^fy 

x^^ixms.^mz.&^6om&%ar. 
*ii*«-c#4. itsmmimbfyr-XT-y 

mtf- y?JWfrkiZ^ fyyZy-y-MLCVim* 1 

1. 3~19. 2gjgcoieffl-ceEicpg-r?.it* 5 -c 



(3) ftiff7-216490 

4 

[0020] ^^fyt-7^;^MtS 
J£(±fti 5 l O'CX'h&tmb. ?y/xfyfc-7^ 

^>/Xr^^<o?Sffl4ififetas*^y^XT^ l 0 0 
%^BL^«J: 0 i>% I < T« . *JMKcflt * y^a-r 

0. S8Si&J££ 1 5 1 0'C«fc 9 tfiv^BKtRS&fii 

10 [002 1 ] 3A/m2--y^fcRtitaT'J>>y. * 

hi<r>X. - »y ^/UOftb *)lzmt-vdr)VbbUzo 

rtfrh*?*v7Ty*m^xb. ^ojtmsr i i . 3 

-19.2 Sftajtf&EBTI&CNB?- 6 - b tfX'Z 

[0022] mwkmmizbtzx*). m 
i&Lx'mti^vvomAmTL. mi*mmm 

[0023] foT, WPWfcStfC'hS < T»V 
20 -*s y FaWiftSiU i: b t C, H-triPT^ » Hfi 

[0024] 

immi Kmc, mmrnvmrnsmf x*mo 
miz&^xit. ftf. vyyxT-y®* {vol-. 99. 

tihtoiz. mz&nmrmtx $.*y-x-uiii 
-etT. «iE«o^Hnn»rsis» (c 1 pjs 

J^) mzX 0 2 . Oton/cm^iOJE^-Cffi^B^L, '&h 

ixtz&mw*mm-w$A>xw&ffi& ixzmm 
ntz. miv/z&mmfctz^x. as {ta**?x 

m) b b*-y *-xmZ ( J I S Z 2 2 4 4) ^SU^t 
h b b i> 1 iiSaa L-CWftttiR^fc. 

[00253 (mmis&vimmi , 2)mmm 

40 i~6at/Jt«^i, 2-C'(i, ?y/xfyi-7^ 

<. ) OttlS**^. «NsWl~6Ttt, ?y/xf 
y<0^WMS:9 9. 9fi4%*^4 0. 0M%*T'£ 
-ftS^. it®CTlT'tt, -•y^5-Sc ! f.t»L5rV^ 
^VWyi 00%CD*flj£fcU it«0?2T'«. 3 

0. oa§%c7)^y^x-fyt7o. oms.%<7)~y-y 

)^t>tc&m.n?y?x^yisM:Wkltz. 
[ 0 0 2 6 ] « 1 RT/$k2 {.Z^^fltz^r^^mL. 

mm&. fm&fi® (maBm&tz9mi,x^t& 

50 W , ItS. tr«y^-^*SSrij^r. 



16490 



5 

[HI] 







































IS 






































> 
DC 


o 


o 
o 


o 

CO 


o 
r- 


o 
r- 


o 
© 


O 

o 


© 
Vk 




© 


o 
cn 


o 
o 


o 


00 


O 


o 










© 
































±? 






































SI 

sr 






















© 
















m - 


© 


o 


O 


O 
© 


o 
© 


© 


o 
a 


o 
<=> 


O 
a 


o 

SO 


o 
© 


© 
o 


© 


CP 

oo 


C7 
OO 


o> 


© 
O 






1 


1 


. 


1 


1 


1 


I 


1 


1 


1 


1 


1 


< 


1 


o 

ON 


o 

ON 


O 

o> 


iM 

ttrffl 


p 


t 


\ 


1 


1 


1 


1 


0 


«o 
o 


o 


© 


1 


1 


© 


J, 




1 


1 


G°n 


a? 
Uh 


1 


1 




1 


1 


1 


1 


I 


1 


1 


© 




o 






< 


1 








<=> 




© 


© 


OS 


vr» 


© 


o 


o\ 


CD 


oo 




© 




© 


SB 


Z 


o 






CP 






SO 


so 


sO 


■* 


Os 

rs) 


OS 

fS 


SO 
<*> 


Vl 

m 














o 


© 


© 


o 


© 


O 


O 


o 


o 


o 


o 




o 




o 


o 






o\ 
o\ 


OS 

Os 




CZ3 

r- 


><? 


CD 


cO 
>o 


>o 


><S 


r> 

so 


o 


o 

c- 


SO 


m 


© 

o» 


o 

r- 


O 




S! 


m 


to 

«K 






« 


K 
« 


00 

B 
8 


S 


O 




ft 


* 




I 


SO 

? 
8 


P- 

* 



[«2] 



(5) 

7 





a 
a 

■as 




^0 

I 






t 


I* 

TO 

ij 


t 

tot) 
•ft 

« 

±2 


4H 
K 
S5 


■to 


> 


O 


o 
o 


o 


o 

act 






<=> 




oJ 


Ol 


kfij 








o 








•— i 








S 
& 








o 

<=> 




i 




o 


o 


o 


O 






<=> 


vr> 


m 






O 

s 


j 1 


1 


1 




UK 

lffl 


U 


1 


1 


a 
o 






o 




1 


1 


CD 








o 


o 






z 


1 


o 


rsi 


o 






o 




O 








o 


o 
m 


so 


C3 










m 








» 




s 





20 



30 



40 



[0 0 2 7] *tl^<O«Jt0s ^ 

w^f^ oMmbi o ott%» 

19. 2*>&11. 3fcffiTLTVKffiflfc**£fc# 
i)*^. 1M->T, 11. 3-19. 2O0T'ffiKcoJtS 

kLTff»C*4. 50 



^^7-2 16490 

8 

[00281 mm 1 Ttt, ft#3riS5frfb!) { jg^ A>"f Jt 

[002 91 <lttfcm~10atfJtt^3)li»ffl7 
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